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Projected changes in ski season length
Table 5 presents the modelled baseline ski season (in days) at the six study 
areas as well as the projected impact of climate change in the 2020s and 2050s. 
The modelled average baseline ski season was the longest at more northerly 
locations (Québec City, 160 days; Ste Agathe-des-Monts and Thunder Bay, 163 
days), while the most southerly and lower elevation study area had the shortest 
average baseline ski season (Brighton, 114 days).
The projected impact on the average ski season length differed substantially 
among the high and low impact climate change scenarios and across the six study 
areas (Table 5). Unlike earlier climate change impact studies that only examined 
doubled-carbon dioxide conditions (~2050s based on current emission trends), 
this study analysed the impact of climate change scenarios for the early decades 
of this century, which are the most relevant to business planning and investment 
timeframes. The 2020s low impact climate change scenario produced minor 
impacts on the length of the average ski season, with less than a 5% reduction 
at all six locations. Under the much warmer high impact 2020s scenario, more 
Table 5 Modelled ski season length






% Change from 1970s 
baseline 





114 –59 to –1001
Low Impact –5 –12
High Impact –28 –65
Orillia, 
Ontario
149 –40 to –1002
Low Impact –3 –8
High Impact –19 –46
Québec City, 
Québec
160 –42 to –703
Low Impact –1 –5
High Impact –13 –34
Rutland, 
Vermont
119 –56 to –924
Low Impact –5 –14







Low Impact 0 –4
High Impact –13 –32
Thunder Bay, 
Ontario
163 –30 to –402
Low Impact –2 –4
High Impact –17 –36
1 Lipski and McBoyle (1991) 
2 Harrison et al. (1986) 
3 Lamothe and Périard Consultants (1988) 
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spring and autumn and will thus affect both the beginning and the end of the
potential skiing season (Figure 4c). The differences between the two climate
change scenarios are also strongest in mid-season with an especially strong
reduction in RE-A2 in January to March. We used the data in Figure 4c to
calculate a percentage of reduction in potential ski season for estimating the
economic impacts.
Reduced ski season and economic impacts
The current ski season was estimated at 162 days, starting November 24 and
closing May 4. This implies an early season length of 38 days, a mid-season of
90 days and late season of 34 days. Using the values in Figure 4c, the reduction in
number of days with snowfall during the ski season for the period 2070–2100 is
estimated at 40% under scenario RH-B2 and 59% under scenario RE-A2, relative
to the current climate. This converts into 64 skiable days lost under scenario
RH-B2 and 96 days days under scenario RE-A2 (Table 2). If the reduction is
symmetrically distributed between the beginning and end of the ski season,
85% of t skiable days will be lost in the early season, 95% of th skiable days
will be lost in the late season while the mid-season will stay unaffected under
sce ario RH-B2. For scenario RE-A2, both the early and late seasons will be
wiped out, while the mid-season shows a 27% reduction in skiable days.
The ski season reductions above can now be used to estimate reductions in
expenditures among skiers visiting the Swedish mountain region under the
assumption that no redistribution of skiing or expenditure patterns occur (see
discussion). Under scenario RH-B2, the 85% reduction in skiable days during the
early season is equivalent to 294.6 Million SEK annually (relative to 2006 prices),
while the 95% r duction uring t e late season is equivale t to 651.9 Million
SEK annually. For scenario RE-A2, all early (346,6 Million SEK) and late (686,2
Million SEK) season expenditures will be lost, while the mid-season accounts
for a 27% reduction equivalent to 722.5 Million SEK. Hence, we estimate the loss
in total expenditures to be in the range of 946.5 (RH-B2) to 1755.3 Million SEK
(RE-A2) annually based on future climate change (Table 2). This is more than
the current ski-ticket turnover of the Swedish ski industry.
Table 2 Reduction in skiable days and total expenditures under the climate scenarios
RH-B2 and RE-A2
RH-B2 RE-A2
Current Reduced Reduced Reduced Reduced
ski season1 ski season expenditures ski season expenditures
Period (days) (days) (Mill SEK2) (days) (Mill SEK2)
Nov(24) – Dec 38 !32 (!85%) !294.6 !38 (!100%) !346.6
Jan – Mar 90 0 (0%) 0.0 !24 (!27%) !722.5
Apr – May(4) 34 !32 (!95%) !651.9 !34 (!100%) !686.2
TOTAL 162 !64 (!40%) !946.5 !96 (!59%) !1755.3

























































































































































































































The importance of snowmaking as an adaptation to climate variability cannot be
overstated. In their analysis of six ski areas in eastern North America, Scott et al.
(2006) found that snowmaking extended the average ski season between 55 days and
120 days during the baseline period (1961–1990) (Table 1). Although snowmaking
currently provides large economic dividends in this regi n, Table 1 illustrates that its
importance will increase under projected climate change, as the difference in the
length of ski seasons with natural snow cover and with snowmaki g-enhanced snow
cover increases at each location. A comparison of results for similar climate change
scenarios between Scott et al. (2006) and earlier studies that did not incorporate
snowmaking, also demonstrated how important this adaptation was in reducing the
vulnerability of the ski industry in eastern North America to climate change.
Large increases in snowmaking requirements under climate change scenarios also
raises important questions about the sustainability of this adaptation strategy in
certain locations. Communities and environmental organizations have expressed
concern about the environmental impact of water withdrawals associated with
snowmaking. When water for snowmaking is withdrawn from natural water bodies
(streams and lakes), water levels may be reduced at critical times of the year,
impacting fish and other marine species. Some jurisdictions have trict egulations
governing water withdrawals for snowmaking. For example, the State of Vermont
implemented a ‘February Mean Flow’ (FMF) standard, where water withdrawals for
snowmaking are not permitted when natural watercourses are at or below the
average mean flow. Any expansion of snowmaking activities must remain within the
standard. Under the warmest 2050s scenario for Vermont, where a doubling of
snowmaking was modelled at one ski area (Scott et al. 2006), maintaining the FMF
standard may be severely tested. Construction of water reservoirs may address this
constraint. For example, the Okemo ski area in Vermont has already built the largest
snow aking reservoir in the region (264 million-litre capacity), enabling the resort
to ‘stockpile’ water during the spring and summer for winter use. In other ski regions
where water supplies are more limited or greater competition for water exists, access























Fig. 2 US ski areas with snowmaking systems. Data source: National Ski Areas Association annual
state of the ski industry reports































































































































































































conditions of the future are extreme enough to cause ski areas closures, these activities are unlikely to 
be available (see McBoyle et al., 2007; Scott et al., 2008). 
 When examining the net difference between substitution behaviour of the past and intended 
behaviour for the future (i.e. past response minus future response), the rate of behaviour change is 
significantly lower than that suggested by König (1998) or by Behringer et al., (2000). Only a one 
percent change (+1%) is evident for individuals who ‘stopped skiing for an entire season’ in the past 
and for those who intend to do so in the future. Five percent fewer individuals intend to ‘stop skiing 
for part of the season’ under future conditions (-5%) and six percent fewer plan to ‘do something else’ 
instead of skiing (-6%). Slightly more significant decreases are evident within individuals who in the 
past ‘skied elsewhere in the Northeast’ or ‘outside of the Northeast’ region than those who indicate 
they would engage in the same behaviour in the future (-21% and -28% respectively), suggesting that 
there could be a slight decrease in future spatial substitution (Table 17). Overall substitution patterns 
revealed in this study indicate that although some negative consequences should be anticipated, 
demand for skiing opportunities is likely to remain much the same despite anticipated increases in 
marginal snow conditions. The potential that future generations would respond differently than this 
respondent group, perhaps due to less opportunity to participate and develop a loyalty to the sport, is 
an acknowledged possibility however. 
 
Table 17: Past and future substitution behaviour of respondents 
Type of Substitution Past  
 
Future Difference 
Stop for full season 78.7 79.6 +1 
Stop for part season 53.3 47.8 -5.5 
Ski less often 38 33.6 -4.4 
Ski at higher intensity b/c of shorter season 79.1 76.8 -2.3 
Ski elsewhere in Northeast 59.6 38.7 -20.9 
Ski elsewhere outside Northeast 66.7 38.8 -27.9 
Do something else 51.9 45.6 -6.3 
Act the same 53.7 55.1 +1.4 
Purchase less equipment/apparel 69.4 56.1 -13.3 
Note: multiple response questions precludes responses from adding up to 100  
 
 In König’s (1998) study it was revealed that the rate of behavioural substitution differed 
among individuals who have expert versus intermediate or beginner skill levels. More experienced 
skiers were slightly less willing to give up skiing under marginal snow conditions in the future and 
were more likely to travel further distances where better conditions exist in comparison to beginner 








































































































































200+  225  312  100  115  385+  1000 
Summit 
Elevation 
2000ft  4062ft  3050ft  1200ft  3637ft  3986ft  3640ft 
Trails  54  50  55  23  47  76  78 









No  Yes  Yes  No  No  Yes  Yes 
Proximity to 
Boston 






















































































































































































































































































































































































































1  13%  2%  1% 
2  43%  6%  3% 
3  32%  27%  11% 
4  6%  30%  18% 
5  2%  17%  13% 
6 or more  4%  18%  55% 




























































































































































































































Quality of snow conditions  74%  25%  2%  2.73  0.7 
Absence of crowded slopes  63%  34%  3%  2.62  0.7 
Close proximity to my place 
of residence 
61%  30%  9%  2.52  0.5 
Price of lift tickets/passes  54%  37%  9%  2.45  0.8 
Snowmaking capacity   42%  43%  15%  2.27  0.7 
Good service  39%  46%  15%  2.25  0.8 
Good facilities (e.g. 
accommodation, chalet, etc) 
43%  38%  19%  2.24  0.7 
Friends and family usually 
ski/snowboard there  
42%  39%  19%  2.24  0.8 
Presence of expert runs  32%  41%  28%  2.05  0.7 
Absence of crowded chalet 
/ services 
29%  43%  28%  2.00  0.7 




10%  36%  54%  1.57  0.6 



































1) No rain  66%  19%  10%  2%  3%  4.44 
2) Good Visibility  21%  40%  31%  5%  4%  3.68 
3) No strong winds  23%  37%  31%  4%  6%  3.66 
4) Sunshine  19%  30%  40%  4%  7%  3.51 
5) Comfortable air    
temperature 
16%  33%  35%  8%  9%  3.38 

























































































6%  22%  34%  24%  14%  2.81 
State of the 
economy  5%  14%  40%  24%  17%  2.65 





































































































13%  12%  8%  10%  13%  13% 
Stop for the 
entire winter  2%  2%  1%  2%  0%  1% 














22%  20%  21%  18%  25%  32% 
Stop for the 
entire winter  6%  11%  8%  10%  8%  10% 








































7%  3%  6%  4%  0%  2% 
Do something else 

















3%  5%  13%  16%  13%  12% 
Do something else 
























































  Stop for the entire winter  2%  1%  2% 











  Stop for the entire winter  9%  7%  14% 






































































































































































































  Stop for the entire winter  1%  1%  1% 














  Stop for the entire winter  11%  7%  11% 
















































































































































































































































  Do something else instead of skiing  1%  5% 



























































































































































































































































































































































































         
   
            Low   









































         
   
         Low             




























































































































































































































































































































































































































































































































































































































































































































































This letter is an invitation to consider participating in a study I am conducting as part of my Masters 
degree in Tourism Policy and Planning at the University of Waterloo. Over the past few years the issue of 
climate variability and the impact that changing snow patterns may have on the ski/snowboard industry 
has been widely discussed. To gain a better understanding of how snow conditions may affect 
ski/snowboard tourism across States in the U.S. Northeast it is important to understand how people have 
responded to changing snow conditions in the past and how they may react in the future. 
Your participation in this study is entirely voluntary and would involve completing a short survey. The 
survey would take approximately 10-15 minutes of your time. In the survey you will be asked questions 
about your skiing/snowboarding experience and how you have adjusted your ski/snowboard patterns to 
changing snow conditions in the past and how you might respond if similar circumstances occurred in the 
future. You may decline to answer any of the questions. All the information you provide is completely 
confidential as your responses will be summarized with those of hundreds of other skiers/snowboarders. 
This study received ethics clearance from the Office of Research Ethics at the University of Waterloo 
(519-888-4567 ext. 36005, ssykes@uwaterloo.ca) and there are no known or anticipated risks to you as a 
participant in this study. If you have any questions or would like additional information about the study to 
assist you in reaching a decision about participation, you may contact my supervisor, Dr. Daniel Scott at 
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 Burlington – 3 hrs 



















        Burlington – 3 hrs 























        Burlington – 2½ hrs 



















        Burlington – 1½ hrs  


























        Burlington – 1 hr 




















        Burlington – 1½ hrs 
        Hartford – 4½ hrs 
        Manchester – 3 hrs 
        New York – 6½ hrs 
        Portland – 3¾ hrs 





















        Burlington – 45 mins 
        Manchester – 3 hrs 
        Hartford – 4 hrs 
        New York – 6 hrs 
        Portland – 4½ hrs        
        Providence – 5 hrs 
 
